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Abstract 
Contagious caprine pleuropneumonia (CCPP) is a worldwide disease that lead to great economic losses. The 
goal of this investigation was to investigate the hematological picture, lipid profile and fibrinogen levels in goats with 
CCPP. A total of 355 goats were selected for this study. CapriLAT Latex Agglutination test was used to detect antibodies 
rapidly against Mycoplasam capricolum subspecies capripneumoniae (Mccp) from serum samples ((N=355). Then 
paired blood samples were collected from 65 Mycoplasma capricolum subsp. capripneumoniae (Mccp)-infected goats 
(positive cases), together with 20 healthy controls. Lipid profile, blood hematology picture and some biochemical blood 
values were determined. The examined hematological parameters revealed a significant increase in total leucocytic 
counts, neutrophil and monocytes with a significant decrease in PCV value, hemoglobin content, RBC count in the goats 
with Mccp compared with the control group. Biochemical parameters examination revealed increased in the diseased 
goats, except high-density lipoprotein cholesterol (HDL-c), and total cholesterol that found significantly decreased 
than control group. Fibrinogen value was consider higher in the diseased goats when compared to the control ones. This 
study will open avenue on the possible pathophysiological role of hematological parameters, lipid profile and fibrinogen 
in goats that affected with CCPP. 
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Introduction 
Mycoplasmosis is a disease caused by different Mycoplasma species. The disease affect 
different livestock including sheep and goats. Infection by Mycoplasma has an economic impact 
due to indirect losses like delayed market weight, emaciation, and infertility, that caused by 
subacute or chronic pneumonia in small ruminants. In goats, contagious caprine pleuropneumonia 
(CCPP) is considered to be with high fatality. The causative agent of the disease is Mycoplasma 
capricolum subsp. capripneumoniae (Mccp). The disease has a mortality rate that reach 100% and 
mortality rates that reach 60–80% (Kumar et al. 2011; Ibrahim et al. 2016; Larios-Hernández et al., 
2017). 
The disease in goats in the Kingdom of Saudi Arabia is locally known as Abou Romh and 
is well known by the herder in different parts of country. The disease cause serious problem and 
was reported in goats in Saudi Arabia. (2012, Ministry of Agriculture report; Radwan, et al, 1985, 
Tharwat and Al-Sobayil, 2017, El-Deeb et al., 2017). 
Clinico-pathological profile of CCPP showed that the disease mainly affect respiratory 
system. The clinical picture of the disease presented in different forms in endemic areas. These 
forms can be Peracute, acute and chronic forms. In the affected goats with peracute form, the 
animal death may occur in a period of 1 - 3 days showing minimal clinical signs profile. On the 
other hand, the acute form show signs of high fever (41-43°C), then the animal be anorexic and 





but violent and productive. At terminal stage of the disease, the goat become with abnormal gait 
and specific posture. The affected animal show continuous mouth salivation pain and grunting. 
Terminally nasal discharge of frothy nature may seen. Within 7 to 10 days in the acute form, the 
death of affected animal may occur. In the Subacute forms, the sign and severity are mild and the 
cough is the only sign. In the chronic form of CCPP, the signs are nasal discharge, chronic cough, 
and debilitation (Samiullah, 2013; El-Manakhly and Tharwat, 2016, Tharwat and Al-Sobayil, 
2017; El-Deeb et al., 2017). Haematologically, the infected animals were anemic, with leukocytosis 
followed by leucopoenia, the total erythrocyte count, hemoglobin and hematocrit values were 
significantly decreased. While the mean corpuscular hemoglobin and mean corpuscular volume 
values were significantly increased. Blood biochemistry characterized usually by increase in 
albumin and total serum protein while serum glutamic pyruvate transaminase (SGPT), globulin 
fraction of serum, serum calcium and blood sugar were significantly increased (Shah et al, 2017) 
The difficult definitive diagnosis is characteristic because the organism (Mycoplasma) is 
most fastidious which lead to the missing of diagnosis when routine bacteriological examinations. 
The isolation of the Mycoplasma (Mccp) from different clinical samples (in live or dead animal) 
is considered to be the golden method for confirmatory diagnosis of CCPP (Samiullah, 2013; 
Nicholas and Churchward. 2012; OIE 2009). Latex Agglutination Test (LAT) is a serological test 
that used in detection of Mccp antigen in goats infected with CCPP. The microspheres were coated 
with anti-Mycoplasma capricolum subsp. Capripneumoniae polyclonal immunoglobulin G (IgG) 
antiserum and purified M. capricolum subsp. capripneumoniae capsular polysaccharide (CPS). The 
LAT is sensitivite and have low cost and easily be applied in the field, without the need for trained 
personal and sophisticated equipment (March et al. 2000, Bahir et al., 2017). 
The main objectives of this study were to investigate the hematological and biochemical 
profiles (especially lipoprotein profiles and fibrinogen) of pneumonic mycoplasmosis caused by 
M. capricolum subsp. capripneumoniae in goats. 
 
Materials and methods 
Animals 
Three hundred and fifty five goats were investigated in this study. Sixty-five were with 
clinical signs of CCPP (diseased group) while 20 healthy goats considered as control group (that 
were negative to CCPP using CapriLAT Latex Agglutination test.). All animals were from Al- 
Ahssa region, Saudi Arabia. All Animals from the two groups were 1-5 years age and with free 
grazing husbandry. A full clinical examination was done to all goats. Detailed clinical signs were 
observed and then recorded. Accordingly, goats that showed clinical signs of pneumonia and 
positive for CapriLAT Latex Agglutination test for Mycoplasama capricolum subsp. 
Capripneumoniae (MCSC) were selected for further investigations. 
 
Sampling 
Paired blood samples were collected from the healthy goats and those infected with Mccp 
(positive for CapriLAT Latex Agglutination test). For hematological investigations, the blood 
samples were taken in heparinized tubes. While the other samples were taken in plain tubes for 
chemical investigations. The second samples were centrifuged at 3,000 rpm for 10 min, to obtain 
clear serum that stored in Eppendorf tubes at −20 °C until used. 
CapriLAT Latex Agglutination test. 
This test was used on serum samples (N=355) for rapid detection of antibodies against 





Mccp cells. When added to the serum from infected animal antibodies recognized the CPS and 
bind and cross-link the latex particles causing agglutination. 
Test procedure 
1- The kit was removed from the refrigerator and allowed to cool to room temperature. 20 µl of 
serum were spot onto a black reaction slide using a pipette. 
2- The latex reagent was well shacked and one drop of the reagent was added next to the spot of the 
serum. 
3- Serum and reagent were mixed together using a pipette and the mixture was spread out in the 
reaction cell. 
4- The reaction side was rocked from left to right for three minutes and any agglutination occur was 
recorded. 
 
Hematology and Biochemical profile 
Hematology 
Hematological investigations were conducted using an automatic cell counter (VetScan 
HM5 Haematology system, ABAXIS, USA). ). The parameters determined were total erythrocytic 
count (RBCs), Hemoglobin concentration (Hb), Packed cell volume (PCV- HCT), Total leucocytic 
count (WBCs), Erythrocytic indices including (MCV, MCH, MCHC), Differential leucocytic 
count (monocytes, lymphocytes, granulocytes). 
Lipoprotein profile and liver enzyme 
The serum lipoproteins mainly cholesterol, low density lipoprotein (LDL) cholesterol 
high-density lipoprotein (HDL) cholesterol and triglyceride were measured using the methods 
described by Nazifi et al. (2002). Serum Alanine aminotransferase (ALT) and Aspartate 
aminotransferase (AST) concentrations were measured using an automated biochemical analyzer 
(VetScan VS2, Abaxis, NC, USA). Fibrinogen concentration was determined using commercial 
ELISA kit (Bicompare, South San Francisco, CA 94080 
USA cat No. ABIN1053650). Procedures were done following the manufacturer’s instructions. 
 
Statistical analysis 
Data analysis was carried out using statistical software program Minitab 16 (Minitab Inc. 
Quality Plaza, 1829 Pine Hall Rd State College, PA 16801-3210, USA). Because of the small size 
of the control group and non-normally distributed parameters in CCPP cases, each blood parameter 
was assessed using non-parametric analysis (Mann-Whitney) to compare the data between cases 
and controls. The differences of the values between CCPP cases and control group were accepted 




The clinical examination of affected animals under investigation revealed, cough, nasal 
discharge (mucopurulent discharge), fever, decreased in appetite and growth, with diminished milk 
production among affected dams. 
 
Hematology 
Table 1, showed that there were significant differences in hematological parameters 
between infected and non-infected animals. There was a significant increase (P<0.05) in the level 





non-infected goats, with a significant decrease in hematocrit percent, hemoglobin content, RBC 
count in the goats with Mccp compared with the control group. 
 
Table 1 
Summary statistics of the level of hematological parameters in control goats and those with 
contagious caprine pleuropneumonia (CCPP) 
 
Parameter Control (N=20) CCPP Cases (N=65) 
 Mean Median Min Max  Mean Median Min Max P*Value 
Hb (gm/dl) 12.35 12.84 10.35 14.33  8.22 8.33 7.5 9.33 <0.001 
PCV (%) 30.11 29.88 29.2 32.33  19.55 19.66 17.44 20.42 <0.001 
RBC 
(×106/μl) 
11.85 12.11 10.44 13.33  7.33 7.22 6.43 6.44 <0.001 




3,100.6 3120.0 2900 3300 
 




0 0 0 0  774.2 796.1 532.3 922.4 <0.001 
Lymphocyte 
per μl 
5,345.3 5237.4 5122.3 5490.3  5,192.4 5,102.0 4830 5880.4 <0.0411 
Monocyte 
per μl 
177.71 180.0 147 203  321.1 305.0 239 390.0 <0.001 
Eosinophil 
per μl 
336.36 345.22 279.1 381.1 
 
341.9 352.11 279.2 381.53 <0.841 
*p Value resulting from non-parametric Wilcoxon Mann-Whitney test 
 
 
Lipoprotein profile and liver enzyme 
Table 2, showed an increase in the biochemical values in the diseased goats, except for 
high-density lipoprotein cholesterol (HDL-c), and cholesterol in which significant decrease was 
observed when compared to control group. Fibrinogen levels was considerably high in the diseased 






Descriptive results of selected biochemical parameters in goats with contagious caprine pleuropneumonia 
(CCPP) and in healthy ones 
 
Parameter Control (N=20) CCPP Cases (N=65) 
 Mean Median Min Max  Mean Median Min Max P*Value 
ALT (IU/l) 25.39 25.55 20.25 28.35  53.26 58.36 24.22 71.23 <0.001 
AST (IU/l) 62.33 63.22 57.44 68.22 
 
173.88 196.31 64.26 201.23 <0.001 
Triglyceride 
(mg/dl) 
55.44 56.22 54.12 58.54 
 
94.45 99.15 57.23 100.33 <0.001 
LDL-c 
(mg/dl) 
25.88 26.43 25.22 27.44  31.55 32.30 27.44 34.54 <0.001 
HDL-c 
(mg/dl) 
51.55 52.52 48.77 52.66  17.22 15.44 11.11 42.22 <0.001 
Cholesterol 
(mg/dl) 
65.44 65.95 58.55 68.87  42.33 41.47 38.32 67.33 <0.001 
Fibrinogen 
(mg/dl) 




7.88 7.77 7.64 7.94  6.22 6.11 5.56 6.55 <0.001 
Albumen 
(mg/dl) 
3.46 3.36 3.31 3.51  2.62 2.52 2.44 2.84 <0.001 
Globulin 
(mg/dl) 
4.55 4.42 4.43 4.66  5.43 5.33 5.24 5.61 <0.001 
 
*p Value resulting from non-parametric Wilcoxon Mann-Whitney test 
 
Discussion 
The clinical signs described for mycoplasamas infection worldwide were varied. This is 
because of different types of Mycoplasmas cause the disease. The presence of viruses and other 
bacteria may complicate the infection giving different clinical picture when there is field outbreak 
(pasteurellosis) as part of the causative picture (Maré, 2004). The clinical examination of affected 
animals under investigation revealed, cough, nasal discharge (mucopurulent discharge), fever, 
decreased appetite and poor growth, with diminished milk production among affected dams. The 
detected clinical picture is in accordance with those reported by Ayling and Nicholas, (2007); 
Gonçalves et al., (2010); Dezfouli et al. (2011); Rifatbegovic et al., (2011). 
High WBCs count levels and neutrophils percentage in diseased animals may be a 
reflection of immunity reflexes (El-Ghmati et al., 1996). Former investigations (Civelek et al., 





affected with bacterial pneumonia. Furthermore, the increase in WBCs was reported in many 
infections (LaMonica et al., 1981; Civelek et al., 2007). 
The decreased levels of Hb and RBCs indicate the anemic state of animals with 
Mycoplasma pneumonia, which may be attributed to loss of appetite and desire to eat. On the other 
hand, the infection produces hyperactive radicals i.e. hydrogen peroxide in the body, which lead to 
destruction of erythrocytes in the body that ultimately leads to anemia (Mondal et al, 2004). 
In the inflammatory process usually secretion of inflammatory cytokines (IL-1, IL-6, and 
TNF) occur. These cytokines change the vascular levels of a multiplicity of proteins that are 
produced mostly in the liver (El-Bahr and El-Deeb, 2013). Usually in healthy animals these 
proteins level is little or even, undetectable so when there is elevation in these level may indicate 
animal diseases (Glass et al., 2003; El-Deeb and Iacop, 2012). The precise category of APPs and 
the time sequence for variations in these proteins fluctuate by species based on the starting signal 
or causal inflammatory procedure. In the current investigation, it was observed that a significant 
increase in the values of fibrinogen (negative acute phase protein) in Mycoplasma-infected animals 
when compared with healthy ones (El-Deeb and Iacop, 2012). 
Due to septicemic nature of disease caused by Mccp, different visceral organs are affected 
with different degree of toxicity. The liver is the most common organ targeted by this species of 
Mycoplasma that was evident by necrotic foci on its surface on gross examination (Mondal et al., 
2004). The hepatotoxicity ultimately increases the enzyme levels in the liver function tests 
(Gutierrez et al., 1999, Mondal et al., 2004, Sadique et al., 2012). Due to the involvement of the 
liver, there is a significant increase in SGPT. Similar findings were also reported by Gutierrez et 
al. (1999) and Mondal et al. (2004). Due to the liver damage, protein synthesis is also affected, 
which leads to decrease in total serum protein. In the present study, there was a significant reduction 
in total serum protein and albumin while globulin increased significantly. This reduction may also 
be due to the fact that Mycoplasma spp. also consumes protein for their proliferation. Increased 
globulin levels might be due to the production of antibodies in response to infection. Normal ratio 
of albumin and globulin, which is slightly above 1 is also disturbed in the present study. There is a 
significant decrease in the Albumin/Globulin Ratio. These findings are in accordance with the 
findings of Kaneko and Cornelius (1970) and Kumar et al. (1994). 
Conclusively, this study shed the light on the possible pathophysiological role of 
hematological parameters, lipid profile and fibrinogen in goats with CCPP. 
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